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During the last 10 years there have been major advances in influenza surveillance, vaccine production and methods to determine vaccine effectiveness (VE), influenza diagnosis by real-time polymerase chain reaction (PCR), and influenza virology. Most of these have been fostered by the threat of a possible pandemic and the planning efforts devoted to minimising its impact.
The Influenza Monitoring Vaccine Effectiveness in Europe (I-MOVE) network, funded by the European Centre for Disease Prevention and Control (ECDC), has made a substantial contribution to these efforts. Among other activities, it has endorsed,case-control test-negative studies focused on providing VE estimates for specific laboratory-confirmed influenza outcomes, especially medically attended influenza-like illness (ILI) [1] [2] [3] . As a result of this initiative, I-MOVE associates have published preliminary mid-season estimates of the VE of the 2010/11 influenza seasonal trivalent vaccine to prevent cases of medically attended ILI laboratory-confirmed for influenza [4, 5] : two additional preliminary reports are published in this week's issue of Eurosurveillance [6, 7] . The present influenza season, which is now coming to an end, has been characterised predominantly (70-80%) by influenza A/California/07/2009(H1N1)-like isolates. There has also been a smaller but notable proportion (15-24%) of B/Brisbane/60/2008 (Victoria lineage) isolates in the season thus far, but in week 9 of 2011, they accounted for 80% of virus isolates [8] ,Both virus types are included in the trivalent seasonal vaccines now used in Europe [8, 9] . Thus, the currently circulating influenza A(H1N1)2009 virus and the currently used vaccine are similar but not identical to the virus circulating in the autumn 2009 pandemic wave [7, 10] and the monovalent adjuvanted vaccines used then [4, 5, 7] .
Perhaps not surprisingly, the published VE estimates for the current seasonal vaccine [4] [5] [6] [7] were lower that those published for the pandemic vaccine used in 2009/10 [3,11-13]. They were, however, so low that when the usual confounding factors are taken into account, the estimates are compatible with a hypothesis of no effect. This raises the question of whether the lower adjusted VE of the 2010/2011 trivalent influenza vaccine is a real phenomenon or whether it is due to confounding, mismeasurement or other unknown factors. Some of the recent studies have mentioned the possible role of antigenic drift and differing study populations [4, 6, 7] . Although these possible explanations are intuitive and plausible -and no doubt partially explain the situation -there are some other issues that also merit discussion. Moreover one needs to keep in mind that the VE of the non-adjuvanted vaccines in the pre-pandemic area was lower than that of the adjuvanted monovalent pandemic vaccine.
From the data presented in these studies, we can build a scenario in which older age, the presence of risk factors and previous vaccination in the study population were highly correlated with being vaccinated with the 2010/2011 seasonal influenza vaccine. However, the data do not show that this was linked with a differential risk of acute respiratory infection due to influenza.
It should also be remembered that negative controls were negative for influenza, but may have had other infections. Influenza viruses are one of several groups of respiratory viruses that affect us at the same time of the year and at any age. Some of the test-negative controls probably went to their physicians with symptoms such as fever, cough, malaise and dyspnoea resulting from episodes of undetected respiratory syncytial virus (RSV), rhinovirus, coronavirus, metapneumovirus, or other unidentified viral infections that could not possibly be affected by influenza vaccination, but could be affected by the same underlying factors that increase the risk of becoming an influenza case.
If the analysis is adjusted for factors associated with influenza vaccination rather than for vaccination itself, the vaccine effect will be diluted and disappear, as can be seen when comparing the crude and adjusted effects reported. The test-negative approach can be considered as a variant of a case-case comparison study [14] , where recruitment has been prospective and within a short period, and where the most plausible factor associated with not being a true influenza case is having received influenza vaccination. For this reason any adjustment for factors correlated to vaccination must be dealt with caution [14, 15] . The nonadjusted estimates might be a more plausible estimate of vaccine effectiveness than the adjusted results.
Even the crude VE estimates would still be confounded to the null because the study design was based purely on laboratory results. The negative controls were a mixed population of people most of whom were positive for viruses other than influenza, possibly including some false influenza-negatives and some people with non-infectious ailments. Therefore, a case-case approach comparing influenza-positive patients with those positive for other respiratory viruses (see [14, 15] ), with incidence sampling of both groups in periods of similar risk for influenza, would provide more realistic and convincing estimates of the influenza vaccination effect.
The authors also state that this year's study population was different from that of the previous year [4, 6, 7] . Vaccination recommendations differed, at least with respect to age, so age was a direct correlate of vaccination. Moreover, the population as a whole has had a wider exposure to influenza A(H1N1)2009 virus now than just a year ago [16] . Nevertheless, it is difficult to understand how this can explain the low VE results, unless this situation had an effect on the virus itself.
Another important element is therefore the influenza virus itself. Some of the recent reports on its evolution are reassuring and clearly state that the circulating viruses are well matched to the vaccine strains [7, 10, 17] , while others propose that vaccination and previous exposure lead to immunological pressure that has driven virus evolution [7, 10, 17, 18] in ways that could explain, at least in part, the observed differences between the highly effective monovalent pandemic vaccine and the lower effectiveness attributable to this year's seasonal trivalent vaccine. In fact, the reported observations point to a certain degree of mismatch between the circulating influenza A(H1N1)2009 strains and the corresponding vaccine component. The available results for the influenza B strain, however, point to a reasonable VE.
In conclusion, the four preliminary mid-season studies discussed provide timely and useful information. However, it is clear that we need a better understanding of the true impact of other respiratory viruses. To this end, we need to establish active, comprehensive and continuous surveillance systems that take advantage of the advances in diagnostic tools such as multiplex real-time PCR, which will allow us to conduct more focused case-case comparison VE studies. We need, without any doubt, better influenza vaccines, in terms of viral spectrum, and effectiveness, and we cannot forget the important seasonal impact that RSV, rhinovirus, coronavirus, parainfluenza or metapneumovirus infections have in all age groups. And last but not least, comprehensive and meticulous immunological and virological surveillance must be accompanied by timely communication and publication of observations, results and their interpretation.
